Background: Acute coronary syndrome (ACS) refers to a group of conditions due to diminished blood flow in the coronary arteries such that part of the heart muscle is incapable to act properly or dies.
Introduction
ACUTE Coronary Syndrome (ACS) refers to a group of conditions due to diminished blood flow in the coronary arteries such that part of the heart muscle is incapable to act properly or dies [1] . Chest pain is the most common symptom, often radiating to the left arm or angle of the jaw, pressure-like in character, and accompanied with nausea and sweating. Acute coronary syndrome usually occurs as a result of one of three problems, ST elevation myocardial infarction (STEMI), non ST elevation myocardial infarction (NSTEMI), or unstable angina (UA) [2] . These types are named according to the apparent show of the electrocardiogram as non-ST segment elevation myocardial infarction (NSTEMI) and ST segment elevation myocardial infarction (STEMI) [3] .
Coronary atherosclerosis is the underlying condition for ACS, with very few exceptions as ACS is rarely caused by coronary dissection, arteritis, myocardial bridging, thromboembolism, or coronary vasospasm without obvious coronary artery disease [4] .
Human Cyclophilins consist of 16 family members that are structurally distinct. Among them, the most abundant member is Cyclophilin A (CypA), which makes up to 0.1-0.6% of the total cytosolic proteins [5] .
Cyclophilin A is an immunophilin secreted from human monocytes activated by high glucose, given its role as an inflammatory mediator of vascular tissue damage associated with inflammation and oxidative stress [6] . It is believed to have important roles in many biological conditions including protein folding, trafficking, and T-cell activation [7] .
Previous studies showed that although CyPA is present intracellular; it can be secreted from cells in response to inflammatory stimuli such as hypoxia, infection, and oxidative stress [8] and suggesting its role in late stages of atherosclerosis and plaque rupture [9] .
Patients and Methods
This retrospective study was carried out between March 2016 and October 2016 at Clinical Pathology Department, Tanta University.
Subjects:
The present study included 80 subjects classified as follows: Group I: 20 apparently healthy volunteers (as a control group), Group UNSTABLE ANGINA: 20 patients with unstable angina, Group UNSTABLE ANGINAI: 20 patients with non ST segment elevation myocardial infarction, Group IV: 20 patients with ST segment elevation myocardial infarction.
A written informed consent was obtained from all students enrolled in the study after explaining the aim of the study and the procedures in which they will be involved. All subjects' related data were kept confidential. All subjects were given the right to withdraw at any step of the research. All these ethical procedures were reviewed, approved and monitored by the Faculty of Medicine Tanta University Research Ethics Committee.
Exclusion criteria:
Patients with infection, tumor, liver or kidney diseases were excluded from the study.
Methods:
Patients were subjected to the following: Complete history with special emphasis age, sex, smokers, hypertension and diabetes mellitus also(ECG) and coronary angiography were done. Laboratory investigations including: Fasting blood glucose, lipid profile (Total cholesterol, triglycerides, LDL and HDL), high sensitivity CRP, troponin I level, CKMB level and Cyclophillin A. Cyclophilin A levels were measured using a commercially available enzyme-linked immune-sorbent assay (ELISA) kit.
Statistical analysis of the data:
Data were fed to the computer and analyzed using IBM SPSS software package Version 20.0. For quantitative data, the Shapiro-Wilk test for normality was performed. ROC-curve was used for assessment of sensitivity and specificity. Significance of the obtained results was judged at the p-value <0.05.
Results
In this work it was found that there was no significance difference among all studied groups as regard age and sex, however it was observed that the percentage of male patients with acute coronary syndrome was increased as compared to that of female patients in the same group. The result of this work revealed that the percentage of smokers, patients with diabetes mellitus and hypertension in the coronary artery disease group were significantly increased when compared to that of control group also the mean values of total serum cholesterol, triglyceride and LDL with concomitant a significant decrease of HDL in unstable angina and myocardial infarction groups as compared with the control group (Table 1 ).
The result of this work revealed a statistically significance increase in the mean values of serum hsCRP, CKMB in patients with unstable angina and myocardial infarction groups when compared to control group while Troponin I test was found to be positive in 100% of MI but negative in unstable angina ( Table 2 ). As regard the result of cyclophilin A, the mean values of serum Cyclophilin A levels were significantly increased in ACS patient groups as compared to those in control group with more significant increase in MI groups (NSTEMI and STEMI) ( Table 3 ) and (Fig. 1) .
The present study also demonstrates that classical risk factors as smoking and hypertension, and all laboratory parameter levels, including LDL, triglycerides, total cholesterol, troponin I, CKMB and Hs CRP were in positive correlation with Cyclophilin A except for HDL showed negative correlation with Cyclophilin A (Tables 4,5).
In this work a linear regression analysis was significant for serum cyclophilin A and serum HsCRP while it was not significant for LDL gative correlation with Cyclophilin A (Table 6 ).
On the basis of the present findings ROC curve analysis in discriminating acute coronary syndrome patients showed that Cyclophilin A at a cut off level >8.9ng/ml had a diagnostic sensitivity of 81.67%, specificity of 100%, positive predictive values of 100% and negative predictive values of 64.5% with an area under the curve (AUC) of 0.893 (Tables 7,8) (Figs. 2,3). 
Discussion
Atherosclerotic vascular disease, particularly coronary heart diseases are major causes of human morbidity and mortality in both industrialized and developing countries [10] .
Coronary plaque disruption, with consequent platelet aggregation and thrombosis is the most important mechanism by which atherosclerosis lead to ACS of unstable angina, acute myocardial infarction and to some extent sudden cardiac death [11] .
Acute coronary syndrome (ACS) refers to any group of clinical symptoms compatible with acute myocardial ischemia and covers the spectrum of clinical conditions ranging from unstable angina (UA) to non ST elevation myocardial infarction (NSTEMI) to ST elevation myocardial infarction (STEMI) [12] .
Biochemical markers of myocardial injury are considered the gold standard for diagnosis of AMI and are particularly important in the non diagnostic ECG patients, the isoenzyme CKMB was reported the benchmark for comparison with other markers [13] .
It has been reported by Ramachandran et al., that Cyclophilin A shown to elicit inflammatory responses and thus contribute to recruitment of circulating blood cells during inflammatory response. Given that cyclophilin A is a potent chemotactic agent for immune cells, particularly monocytes; it is plausible that this immunophilin plays an important role in accelerating atherosclerosis [14] . So the aim of the present study was to evaluate the role of serum cyclophilin A level in patients with acute coronary syndrome and to investigate the relationship between its serum level and the severity of the disease.
In this work it was found that there was no significance difference among all studied groups as regard age and sex, however it was observed that the percentage of male patients with acute coronary syndrome was increased as compared to that of female patients in the same group.
This was in agreement with Rossouw et al., who reported that men are more likely to develop coronary artery disease, stroke and other cardio-vascular manifestation of atherosclerosis. This is due to the protective effect of female hormones (estrogens) so that heart disease risk for women rises dramatically after menopause [18] .
This comes with the fact that cardiovascular diseases are common in males than females. Cardiovascular diseases develops 7 to 10 years later in women than in men and are still the major cause of death in women over the age of 65 years. This risk of heart disease in women is often underestimated due to the misperception that females are protected against cardiovascular diseases [19] . Also Michelle reported that the incidence of coronary artery disease increases with age, men older than 45 and women older than 55 (or younger if they have premature menopause) are at greater risk of heart disease [20] .
The result of this work revealed that the percentage of smoking was higher among cases of unstable angina and MI as compared to that of control group.
This agrees with Fusegama et al., who reported that the incidence of cardiovascular disease is increased six fold in women and three fold in men who smoke at least 20 cigarettes per day when compared to subjects who never smoked and the components of cigarette smoke are known to have a variety of thrombogenic effects [21] .
In this study, it was found that the percentages of patients with diabetes mellitus with coronary artery disease group were significantly increased when compared to that of control group. This indicated that hyperglycemia is an important risk factor for atherosclerosis and have a role in development of CAD. This is in agreement with Boyle who demonstrated that hyperglycemia is one of the risk factors for atherosclerotic coronary artery disease [22] . Another study by Stephen et al., reported that diabetes is accompanied by more extensive atherosclerosis and inadequate compensatory remodeling [23] .
In this work it was found that the percentages of patients with hypertension in the coronary artery disease group were significantly increased when compared to that in control group. This was in agreement with Foley et al., who reported that the hypertension is an important risk for development of cardiovascular disease which may play a role in atherogenesis process [24] .
Data of the present study demonstrated a statistically significance increase in the mean values of total serum cholesterol, triglyceride and LDL with concomitant a significant decrease of HDL in unstable angina and myocardial infarction groups as compared with the control group.
Assmann et al., reported that epidemiologic studies have indicated that hyperlipidemia and low levels HDL are important risk factors for coronary heart diseases [25] . Gordon et al., also proved that the incidence of coronary heart disease was generally highest in those with a low HDL and lowest in those with high HDL [26] .
Deng et al., described significantly raised value for atherogenic lipid as cholesterol and LDL in patients with coronary heart disease [27] . The significant relationship between the lipid profile and CAD was also detected by Ryoko et al., using invasive coronary angiography [28] .
The result of this work revealed a statistically significance increase in the mean values of serum hsCRP in patients with unstable angina and myocardial infarction groups when compared to control group.
Ridker et al., show that serum hsCRP concentration in ACS patients was higher than in controls [29] . Inflammation plays a pivotal role in all stages of atherosclerosis, CRP which is the indicator for inflammatory reactions, has been reported to be a risk cardiac biomarker for ACS. Elevated serum concentrations of CRP are associated with poor prognosis in patients with cardiovascular diseases and predict possible further coronary events in population studies [30] [31] [32] .
Troponin I test in this study was found to be positive in 100% of MI but negative in unstable angina, while CKMB was significant increased in both unstable angina and myocardial infarction compared to control group.
The significance of measuring cardiac troponins has been reported by Braunwald et al., as cardiac troponins typically are measured at emergency department admission and repeated in six to 12 hours [33] . Patients with a normal CK-MB level but elevated troponin levels are considered to have sustained minor myocardial damage or microinfarction, whereas patients with elevations of both CK-MB and troponins are considered to have had acute myocardial infarction. The cardiac troponins may remain elevated up to two weeks after symptom onset, which makes them useful as late markers of recent acute myocardial infarction, while CK-MB typically is detectable in the serum four to six hours after the onset of ischemia, peaks in 12 to 24 hours, and normalizes in two to three days [34] .
As regard the result of cyclophilin A, the mean values of serum Cyclophilin A levels were significantly increased in ACS patient groups as compared to those in control group with more significant increase in MI groups (NSTEMI and STEMI).
According to Satoh et al., the increase in vascular oxidative stress requires CyPA which thereby sensitizes endothelial cells (ECs) to apoptosis. In addition, CyPA secretion is regulated by Rhokinase activation, which is important for vascular smooth muscle cells contraction and atherosclerosis. Consistently, serum levels of CyPA were significantly increased in patients with CAD [35] .
Cyclophilin A is part of various intracellular functions, such as intracellular signaling, protein trafficking, and regulating activity of other proteins [36] . Cyclophilin A, is also well recognized as a secreted growth factor that is induced by oxidative stress [37] . Functioning as a mediator of tissue damage associated with inflammation and oxidative stress [36] . Thus the secretory nature of this protein and its presence in serum of patients with CAD underlines its potential as a marker of the disease.
Nigro et al., showed five mechanisms by which Cyp A promotes atherosclerosis First: CypA stimulates low density lipoprotein (LDL) uptake in the vessel wall by regulating the expression of scavenger receptors. Second: CypA increases endothelial cells activation and inflammation by increasing vascular cell adhesion molecule 1(VCAM-1) expression. Third: CypA decreases endothelial nitric oxide synthase (Enos) expression through Kruppellike factor 2 (KLF2) transcriptional repression in endothelial cells. Forth: CypA is a key determinant for tumor necrosis alpha (TNF-a) induced epithelial cell apoptosis. Fifth:CypA stimulates recruitment of inflammatory cells derived from BM to the aortic wall later phases by affecting plaque rupture and thrombosis [38] .
Interestingly in this study the number of stenotic coronary arteries was in positive correlation with Cyclophilin A level which came in consistent with Satoh et al., who reported that Plasma CyPA levels were significantly higher in patients with significant coronary stenosis compared to those without it. A positive correlation was noted between plasma CyPA levels and significant coronary stenosis. The average number of stenotic coronary arteries and the need for coronary intervention were significantly increased in the quartiles of higher CyPA levels [39] . Satoh et al., also detected that the plasma CyPA level significantly correlated with the presence of CAD and plasma levels of CyPA increased according to the number of atherosclerotic risk factors that all of which induce oxidative stress. Furthermore, plasma levels of CyPA significantly reduced after medical treatment of risk factors. Finally, CyPA was strongly expressed in coronary atherosclerotic plaque in patients with myocardial infarction [39] .
The present study also demonstrates that classical risk factors as smoking and hypertension, and all laboratory parameter levels, including LDL, triglycerides, total cholesterol, troponin I, CKMB and Hs CRP were in positive correlation with Cyclophilin A except for HDL showed negative correlation with Cyclophilin A.
In agreement with the present results Satoh et al., observed a positive correlation between the concentration of hsCRP and cyclophilin A in patient with ACS and CypA is better CRP to predict ACS [40] .
In addition Satoh et al., found that age; diabetes and HsCRP correlate with plasma cyclophilin A levels in their patients with stenotic coronary arteries [39] .
Moreover, Ramachandran., verified the presence of Cyclophilin A (CypA) in monocytes of patients with type 2 diabetes mellitus and he concluded that CypA is a secretory factor released by monocytes in response to oxidative stress induced by high glucose. So, CyPA secreted by monocytes could have important effects on enhancing monocyte adhesion to endothelial cells and thus in the pathogenesis of atherosclerosis in type 2 diabetes [41] .
Therefore, it is logical to propose that agents which prevent CyPA binding to its receptors may have therapeutic potential. By blocking this vicious cycle that augments ROS production through CyPA autocrine/paracrine signaling pathway [42] . Importantly, CyPA is highly expressed at sites with unstable atherosclerotic plaques, especially those associated with macrophages and foam cells [40] . Based on the role of extracellular CyPA in MMP activation, it is reasonable to assume that agents that prevent CyPA receptor binding and reduce circulating CyPA may have therapeutic potential for inhibiting atherosclerotic plaque rupture.
Yan et al., reported that secreted cyclophilin A is aproinflammatory cytokine which activates cardiovascular cells involved in different aspects of the disease process [43] . Also Seizer et al., reported that CypA seems to be a suitable target for prohibiting or treating inflammatory cardiovascular processes [44] .
Therefore inhibition of CypA secretion and/or its binding to target receptor will be promising therapy for prevention and treatment in cardiovascular disease. So CypA may be obtained as novel therapeutic tool for controlling cardiovascular diseases in the near future. This warrants further investigation of the role of CyPA to identify potential CyPA-related therapeutic targets, although further basic and clinical studies are needed to identify CyPA-related therapeutic targets.
In this work a linear regression analysis was significant for serum cyclophilin A and serum HsCRP while it was not significant for LDL while Yan et al., showed that a linear regression analysis displayed that CyPA was better than CRP to predict ACS [43] . Therefore CypA may obtained as a novel biomarker for oxidative stress in CAD and in near future as a therapeutic tool for controlling cardiovascular diseases.
Conclusion:
The significance of increasing Serum cyclophilin levels and its association with severity of the disease in patients with acute coronary syndrome suggesting the role of this protein in accelerating atheroscelerosis in ACS considering the evidence that Cyclophilin A is an inflammatory mediator in atherogenesis.
It may be considered as biomarker for ACS and it is reasonable to assume that it could be a target for therapeutic treatment in near future.
Recommendations:
Further studies on larger number of patients should be done for more comprehensive statistical analysis and better conclusions.
Further studies are required to evaluate role of cyclophilin A in other cardiac diseases rather than acute coronary syndrome.
Follow-up study is needed after ST elevated myocardial infarction to evaluate a CypA prognostic role for patient outcome.
